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DNC C1993-168201 

TI Ethylenic polymer compsns . prodn. with specific density and intrinsic 

viscosity - includes using multistage polymerisation over transition metal 
complex-organo aluminium cpd. , giving good moulded appearance. 
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AB EP 572003 A UPAB: 19940120 

Ethylenic polymer compsns. with density 0.94-0.97 g/cm 2 and intrinsic 
viscosity 1.5-6 dl/g are produced in a multi-stage process comprising: (a) 
h polymerising ethylene or copolymer is ing ethylene and at least one higher 

olefinic monomer to form (1) an ethylenic polymer with density 0.940 g/cm 3 

t or more and intrinsic viscosity 0.5-1.5 dl/g using a catalyst comprising: 
(A) a transition metal cpd. ; (B) a cpd. forming an ionic complex with (A) ; 
and (C) an organo Al cpd. ; and (b) copolymerising ethylene and at least 
one higher olefinic monomer to form (2) an ethylenic polymer having 
density not higher than (1) and intrinsic viscosity higher than (1) using 
the above catalyst; the wt. proportion of (1) : (2) in the compsn. being 
30-70:80-30. 

Pref . providing the succeeding step in performed in the presence of 
the ethylenic polymer produced in the preceding step, the order of steps 
(a) and (b) is arbitrary. 

USE/ADVANTAGE - The process provides compsns. retaining workability 
with good enviromental stress cracking resistance (ESCR) , with minimised 
formation of low-melting components causing gum formation or scorching, 
giving moulded prods, with excellent appearance. Uses include injection 
and extrusion moulding typified by pipe mf r . . 
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(^/^yu^a^^yu) fflBg£ (N-^VvvHf y 
— £A) , fh7 (^^^^yu^-a^^^yu) (o 

-v-ry-N-^^/ufy v*=^a) , fh7 (^^^ 

^yu^ny^xvu) fflB^ ( p - */? j ^yuf y 
v?~£A) , fh7 (^^^yi^n^xvu) fl®? 

(p-^Ty-N-^vv^utry v^-^a) , 7F7 

(-O-^^yU^-n^^^yU) W6k V V * ^yUXyU*— $ 
A, 7h7 i?<^$7tVitu7 =.=L)V) 58BK>^yU^ 
y^yi^yUTfc—^A, 7h7 (^^7;utn7xn 
yu) h^^jiyu^^^^^ (3, 5 - 

>>a, ^t7/^nttM h y xf y^e- a h 

[0 0 2 2] — *\ -JK^(VII) flXfc^fctLTIt 
h"77*=~ yl-fflB^^^nir^^A, 7h77xx;Hg 

(7 h77xx/^7>f y yvy^/y) , fh7 H 

^A, 7h7 (-O^ ^yU^-n ^ jc^yi/) fl^Tir^yU 
^^.air^r>A, 7F7 ? uyn^/i-) m 
^^yu^yU^^nair^i^A, 7F7 (^v^^yu^n^ 
i^yu) ffl^XT/^nir-^A, ^ (^^7 
yu^-a^^^iyu) 7^ ^ ^yU^- a ^ ^ 

-A) aBKhy^/K 7h7 (^y^7/utn7xx 
M m&V ^^A, (^v^^yu^-n^^^yu) 
fflS^hy^A, (^>- ^ 7;V^r n7xnyp) fiffl 

® (fh7 7x^;u7^yy-7y^y) , Y7 

{s<^5 7/^n 7 ^ mm (7h7 7x^/K^ 
7^yy^t37^K) , 7h7 1s<l/5 7)Vjrxi7 

=-M mm & Y77 x-~}Vif^7 4 y iswm , "f v 
7 7/u*umm& t ^-v-y^x-tifltmmM, ^v-y 

— jRS: (vi) , (vii) Wb<oft&mt\*x\±. 

hy (^^^^yu^n^^^yw) fi^, hy [3, 5- 

(b])y/\s*u*^/is) 7^^/u) mm, hy7xx 

[00 2 3] (C) rt»t?*S#»T/U5^r>Aft** 

Ltll, (VIII) 
R 12 r A 1 Q 3 - r • ' • (VIII) 

[5t1\ R 12 fi, tf»»l-20,ff*L<lil-12 
£OTyu^-yuS, Tyu>r^yu£, T y — yUTyu^-yuS^ if 
OJWb4c*S, QJ1**HC^, ^1-2 0OT/^ 
^v'Sifctt/^a^W-T-Sr^U r li 1 — 3 co»re*> 

a c 3 (ix) 

[0 0 2 4] 

Uk2l 



(7) 



5-331232 



R 11 
R 



11 

A 1 - o -e A 1 - o 

I 



12 



A 1 



i : 



■ i 



( IX) 



[00 25] [SPK R 12 I4, WlSirl^C-CfeSo s 8& (X) 

mt&ir^U ii^3~5 0, #£L<l47~4 0cDg [0 0 2 6] 

— fA 1 - 0 • • 



( X ) 



R ' 8 

[0 0 2 7] Kt % R 12 &.XfsteffiaZkmCX}h 
[0 0 2 8] SitJlE-j&SS; (VIII), (IX) R& (X) <D{t 

vrff-fi-TMX -$J*xrs.n&B[7&.±(OT/i'i!i y 20 
«I^O!8^S:««rA'5 = !>Afl:'**tSS*t4 30 

[0029] mfia— jta^c (vni) -c^stvsfta- 

y W yyfvU/Vu^yA, = 5~>\s~7 )\s ^ — Ay n 
y K, v^^vt-TA- $ = i>A^n!JK, ^ fyUTA- $ ^ 
|)A-^d!) K, ^^yu7VP$ = !7Av?y n y K, v?y 
f-fVTtV ^^7;^^ K, v?W V y^UT/P 5 =■ £ 40 

[0030] *«KtC*Jt,>Tli, a^-«Kt LT, ±i£ 

(1) flfFfE (A) (B) (C) fi£#£SiJ 

(2) (A) Ot&k (B) (C) tft&b&T 



i O z . A 1 2 O3 , Mg O, Z r 0 2 , Ti0 2 , F 
e 2 0 3 , B 2 O3 , CaO, ZnO, B a O, ThO 

2 ^-ti^wa-g-^. mji->y *7;^;t, -if*-^ 
rti^ro^-ete, #(cs i o 2 , a 1 2 o 3 b 

ttMtfri: LT, MgC 1 2 , Mg (OC 2 H s ) 2 &^£> 
•v^v->7A{k-g-!^^(D^lg x foS^llMgR^x X 

£a*-e#a Q ^r-c\ R 13 i^si~2oro7^> 

1 ~ 2 0 W7^3^fv'SXIiK^6~ 20C 

ry-A-g. x l li/^^y>'p^•x^±^^l~2 0<D 

7VMf7l4£**U x!40~2, yl±0~2-Cfc-5o 
[003 1] *fc, LTI4, tfy 

TKy^^uv, jKyT'af^, gift^y ^ucx, *k 
y r y htzfnm.&fc*'* y— ^, x—iS^tn}?* 

1~3 0 0 Mm, #£L<I41 0~2 0 0 w m, i^iif 
JU<li2 0~100tfm-C&5 a »S*S/h$V>ta^ 

-So S^cOJtXSatt, ltl~1000m 2 / 

g. $f*L<(45 0~5 0 0m 2 / g, m?iMmi±&% 
0. 1-5 cm 3 /g, $f*L< 140. 3~3 cm 3 /gt* 

®ffiRU^7L^i4, ^^f4BETffi{-^oTK*^tV 

• • 7*1) jj^- ^$7>/U • y-jj-ai-r-f. ^6 0 
#, ^3 0 9-i-v? (1 9 8 3¥) #fi§) . ± 
lElSfm, ii^-1 50-lOOOt, »*L<(42 0 0 

[ 0 0 3 2 ] ±IE ( 1 ) (C*5ltS=&«t^^£fflaic 
oV>TI4, (A) Jfc£#0. 0 0 0 1 ~ 5 5 y ^E-^/y •> 
H/K »4L<I40. 0 0 1~1 5 y^/U/y 3/ h/K 



(8) 
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(B) J&ftm. 0001~55.y y h/K $f* 

L< liO. 0 0 1-15 V *r/i-/V y h/^RXI (C) J$ft 
A'*a i m^&Mxo. 01~500$y ^/P/ y y h/K 

L<li0.0 5~100 5U *A-/y ^ hyKD^ffltC 
$>«K ri>o (B) &»/ (A) fig^e/Ht^O. 01-1 
0 0. #£1X1*0. 5~10*3<tt/ (C) /£#/ (A) 
rfL&t/UttiPO. 1-2000, JJ£L<{25 — 1 0 0 0 

[0 0 3 3] ±15 (2) fC^TIl, 73£1£}gK 

*lcfc^T^£te#;*#ffl$iT\ Hdl2 (A) 
(B) fiSc#i (G) 

(a) j&9-aso. oi — ioos:y ^u/ y y 

(B) fife#tfSO. 01~1005y ^e/U/y y hJi-J&O- 

(C) (fc^A 1 BC^HTO. 1-10005U *:>i>/ 

0. 5< [B] / [A] < 5 
0. 5 < [C] / [A] < 5 0 0 
RXJ 

o. i ^ y e/u/ y ^ hvk [a) 
trrt-^ [a] \±mmx'<7> (a) fi£#<z>^fc 

a, cb] amwvn (b) i«»«ye^i««. to 
\*mmx<o (o j*»«>*/i*« (Aiw^mir) * 

L<|6)±-fSo -h!E [B] / CA] #0. 5 ^rTettStt: 
<DrP]±^^*P>tv^V>L, 5^fflx5i: (B) 

^flufctcfisffl^^vs. cc] / [a) m. 5 mm 

■<?l4JStt«>lSl±a**6^+»-e*>* U 500 £j®;L3 

roryu- 5 = ^ A^TS^irr 5 0 £ibf;i [a] #o. i ^ 
y^u/y s/ h/M^ST-ii»ttR«i$g/!)5®<, SterS] 

[00 34] ^Wt-*JV^T{±^^U>'^S-g-ft:$r2© 

*, -*-**>*> (a) a-a-iasx* (b) m^-xst^ft 

TSGfi-fS ^ k fr£mx&>Z>„ & (a) S£-Xf£{c:fc5V> 
Til, ^uvS:*3fim-a-*-fr«*\ I'Vil 
(O^-w^w-^irSr^a-a-^-erT. SS^O. 9 4 g/cm 

3 Sri^Xv *^>®PSite« C 77 3 ^0. 5-1. 5f->!) s/ h 
;i'/gf*53:fi'ySI^ [1] Sil^*-&5. r 
<0©«f-C#P>^*3i^-u^fi-a-f*: [1] (O^g*50. 9 

4 g/cm 3 tlT-ei±, ftJ^WWf^tbS^^UV^S 
£fm/*fe&roHiR4c><£T ft if ri*ig r So u 

ci] roffiPi*** C/j] an. s^y 
/g&jSxsi:, 

J**©ri8B14Sr*»f 5 fc*te*Wj:ra if (c5HF-S#:ffi 
fctttf 5^ 0. 5-7-'v-y -;/ IvL/g* 

[00 35] — ( b ) S-g-XSt-*JV ^Tli, ^ w 
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iE^^-u^Sm** [1] -tOtiiK, A^i-e^ 
isV yh/\'/g<7mmizib2>=.i-l'>-% i &m&& [2] 

[2] ro^a^jiis^^^^a^^ 

[1] £0 *>i«^i:ESCRco&&&m;S^+#i:# 
6, [2] W«pg*SS 

[77] i5 6 -r'->y y Ytv/ z*&k.Z>k±$£=.=f-\sl/?k 
fi-g-<* [1] i:cotSjgtta5fflSlir/«c«9, W&RbtlZ 

*»*I5^ (c^fi^Srffitf £ i i: *st»# *v \, 

[0 0 3 6] _hlSC0 2o(0a-a-XS (a) (b) li 
ffiig<7?M»¥r-i£^nSc -rttt>hs x (a) l^ISSr 
JfiL^eo*,^, nbtttc^u^M^ CD 
Ttc (b) K^-Xg^U-C^^^^fi^ [23 
£^J$L-Cb«£v>o (b) S-g-Xg^iSUfcrot,, 

#e>nfc^^w^*«-a^ [2] <o#aETt- (a) « 

^■XS^iiLT^^^fi^«: [1] Sr^^iirTt 
20 £V\ VvfWtUTfcPDaMiJWcWlcm-riiWMI 
T'fc^o &&-ttttf. S<og;|sgT-iS$^SS^X©i. 
mnmsXM&L £iri1t.W&fc<D&(£TXftt>ti litVt£t£ 

feK>®JUtea Cti3 111. 5— er'v-y y H/i'/'gi 
{C*>«9. ^fcSSliO. 9 4— 0. 9 7 g/cm 3 

[1) rof>j-g-ii3 0~7 oi:l:%£o®ffljc$> 
ari3iS^WC*>a. r«75#J^^±E«Sffl$ritJDi-t-Sir 

&mmmm^'<j^*k<r>mJiu>*btt.. i9ot© 

£ft-C21. 6 k gffifM-eiB'J!tUfcMl2i.6t2. 16kg 
iWSr*SiJ3£L.fcMI 2. xet^fct (F R) ^30-30 
0. $J£L<f±5 0— 2 0 0(D«Sffl{CfcS<Oj)5S*b 

[0 0 3 7] ^^t-^V^Tffll^^Sf&CO^-U^-CV 

-5. ;;t- 1 a-tl/7-f^t LTIi, 0iJxtfynfU 

1 -y'^ry ; 1 -^Mrv ; 1 -*ir*r^ ; 1 -y 
40 ; 1 -tHtV ; 1 - ^tHt^ ; 1 - K^-fe Vfcif 

©Ei^ytU7-f^ 3 - p< ^ivy^r — 1 ; 3- 
y^/u-^^v 1 ^- 1 ; — 1 ; 2 

=^/^df-fe> — 1 ; 2, 2, 4 - K y ^ f/^f>- 
1 ^ifW^^y^-U-7-f^ ^Pj^^^UVTiifW 

%wmx-m&£thft* *s*m-iz> r t 

5. ^^^^i: LT(±, M6~2 0roE 

t> 0 1. 5 -^^-y-^V ; l, 6 
^^;1. 7-^^i?3i^; 1, 8-S-t-i?^>; 
50 1, 9 -^rtl's^S ; 2, 5-i?^^U- 1. 5 
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i^-^V ; 1, 4-v^y ^A—4- t 2, 6 

-^^^^ftifis^ffett^o 1, 5, 9 

-x* h y ^istz t'<Dtf d 5 - tr~vu- 2 - y 

[0038] rtt?>cO^U7^>^— ffifflV^fccfc<. 

^tsfi^ft SfcRfi^fe S^fi^fe, s^ss^ 

ttft2f39^v>&tta^ ztib^x*? v —m&m& 10 
tmw«*«fc^<ap»T?*a 0 a^easii. a*- 1 o o 

-2 5 or, £f£L< {1-5 0-2 0 0^ »KJf* L 

<tto-i3ot"c*s. stfawwc^s^ 

VHSWI^y^— / (B) (*/Ht) A'atti^i 

0 8 ,^L<(il 00-1 0 5 t'W o *s 
*B»WttiMr5#^l 0B#|BJ, »*L<ttl 0#— 5 8$ 
WCfe-So S/&jE/jfiO — 1 0 0 k g/cm 2 G, #4 
Kli0-30kg/cm 2 GTfo^o **W"C#e>tt 
5^ u^m^flsW^i&O^S^SIfiS^ai: LT 20 

Xh&\ ^t^^ttifwy^— «^^^:L 

"OH^v^;t>J:v\ l K^tttHWt^fTo-CfciV^ 
[0 0 3 9] *J8Wlc*5^-n±* (WBWItfcfliV^TTfl 

-f^iHD^-f :^S;fflv>»5£>tfW£Li> 0 Tltm^ 
VEtt, ii^-2 0~l OOt, fiF4L<«:-l 0-7 
Ot, #(^L<fiO-5 0tt*So ^HS^^^ 

health* ^si^tTt^, mffimmibkm, 

tt, fit^MtJ^PMS [77) (l3 5t,7* 
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tt«t^ois^jR^ 1 * y^/Mc«-r^^«m^^E 

1 — lOOOOg (7>«6ffldSff* L< . 4$fd 1 
0-1 000 gi«5£5fcBraM-«Ci: Lv\, 
[0040] 

y^n-fc^. 7 g (20. 0 ^ y^rA-) tjg^4 0^y 
^»feto&&£. Li [B (C 6 F 5 ) 4 ] 13. 7 g 

(20. 0 ^ y^e/io £r^tp*^fi£5 0 0 ^ y y 5/ h/i-^r 

»*.fc« 4rtLfc8»fefl**r?rfRU 7k5 0 0 5 V V 
y M^SEH^UfcflL W£«*Lfct::%, BW)± 

nir^r>A ( (Fc) [B (C 6 F 5 ) 4 3 ) 14. 7 g 

[0041] wmm2 

!if!>Al 5 2^ y^/l^ir^WSiLfc^^^/u^-n 
^^^/uy A^^ff-^TM 5 ^ V ^E/WEfflt 

LT#fc 0 #&*tfc h y GO-^yM-n 

y fi>A4 1 ^ y^e^t^rSJE^^ y^^A^h^ 

yu) mm 1 6 ^ y ^e/ui i^y ^/ut^ y >^g^J£ 16; 

?7/l>X'u7x.=.;U) mmi/J^T—V ~$2± ( [P 
hNMe 2 H] [B (C 6 F s ) 4 ) ) *&&Mfcb L 
T 1 1. 4 ^ y ^/M#fc 0 4j$WlW4j*tT$><5 r i 
ii, 1 H— NMR, 13 C-NMRtmfeC^io 
[0042] ^J6S^J 1 

LT^T'Kft L/c 1 y h/ucox^>u^ 

h ^ hyu^>- 3 5 0 ^ y y y HA* 

gAU ^rt^^§r7 0 , t*T^^Lyho ftlC 
h ^ 9 0 ^ y y y h/KTD^-r^i^^K 

Bi&\z 0 ^ y y 2/ h/u, h y 4 y^/ur/u 

;^r>^ (i-Bu 3 Al) [(C) 0. 2^ 

y ^r/h W&&\ 1 Tiffed h 5 (-0? ^^^-a^ai^ 
A) ^^^nir^^A [ (B) 0. 0 1 ; y 

A (Cp 2 Z rMe 2 ) [ (A) tttttiMH O.Ol^y 
^e/uSr»Di, ««SESr«HftiUfco »rtojE*^3 k g/c 
m 2 Gt**«fe5*#Sr«AL, WL^X ^JE^ 1 0kg 



(1 0) 
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/cm 2 Gbt£ZS:?*?-u>>&*-b?u-7'\zm?^ 

U-y&ffi&Ltifth&El Ok g/cm 2 GtC(**>, 7 
O'CTM 5#mm-&&fti1t [ (a) IH) . 
[0 0 4 3] *rt<7?JHffi&3!ifcLfc& > mrtroaS^rS 
7 ot:t Lit. Tkjf&^rtJco. ikg/cm 2 g*Sa 

fc?j^i:i6Mi?Lr*>v^ci -^t i >'2 4 s. y y h 

M5kg/cm 2 GW^I/^JE-efiEA-fS-tT'f? 
t^-g-^^&Lfc,, U-Xl^/ESr 5 k g/cm 2 G 
{CtfcoJ; U 7 OtT'2 O^Wa^t? 

ofc c (b) am , ^m<D^^/—/^m^Jk^ma 

TZZt T-S^- SrfSlfc L , # ^fcS^Sy&ifcfl 8 0 <C 
T«ET1 2^FWK^Lfc <1 ^cogj^ l 3 8 g(D^ 

[77] l±2. 3 1 r>!) -j/ lvu/g-efctu &&f±0. 9 5 

5 g/cm 3 -e&ofco *7t. %=i-msm<T>?mhtiiZ> 
f Riii 5 7-c$>ofco rro#y o^M^^u-^ 

&#l*2. 5lt%i'>fta»oft. ±IEW (a) X 

m/citc7^^ftofc^(cii % c 7j D #1. 1 5^r->y 

3* M'/g, 9 6 3 g/cm 3 CDzKy-^— 2**7 

7g#t>tx.fc. m-erg&Rma&zm 1 3 sac* 

-To 

[0 0 4 4] *J£0>J2~5St5it|O!eiJl, 2 
5US0lJl(w*JU>T, (A) (B) ffkm&ftR 

xf (c) «dateg^<^es, m^miXic^i-ipt^ 

*5, ^l^tfZ r B z 4 ^^'^^3 = ^ 
£r^U Cp 2 ZrCl 2 li^^n^y?i?is;i, 

[0 0 4 5] itmM3 
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0 5 y y y h^Jc-^/^i/^Av^ h 
Kl. 0 gfe«fcUWiBg(7>SfeKB6ife-7-^->^ Al. 0 6 

1. 6 g SrADxT 8 O'er* 1 B*ffl.&£&'ff ofe. >T\ 

mmtf-f^s s y y M^jn;tT9 8t:-e3«#flnE 



rntzi^ n — /? >ioo5yy> h^m^xm. 

[0046] ©Jl-q 
10 h U— /{C, h/i^nv 3 5 0 $ y y K/i'SriS 

AU ^f*9CDiag£8 o*c*-c#iaLfco a-— h 
? u— /iciij^rs 9 o $ y y j/ h^KD^^^u^^ 

= £>A0. 3 OW, ±IEfct|{?^J3®-C#fc@i^)1*^ 

^^vijfVP&jf-eo. o i $ y*A4n*., 

Ufc, ^rtcDJE^3 k g/cm 2 GiftS J: ?*5!f& 
tALfci, iggVNT^ff^6k g/cm 2 Gi#-5<fc? 

20 M6kg/cm 2 GIC»^ 8 0"Cf2 0^I^ 
ffoTt C (a) Ig] „ ^rtWffiyiSrllfflSLfc^, 56ft 
OttLfc, Tki^^mrtiCO. 2k g/cm 2 

^§!-$>e>^U.*^^L-C*JV^l-^-^x^2 4 5 y 
y y h/^3 k g/cm 2 G^^U^IET-lEA-rSr 
k XmiW&&fflX} Lfc, u>-|i^JE$: 3 k g / c 

m 2 G\z&-v£.5mmmzmku 7o"Cfio^i 

■S-Zft-ofz [(b) IS] o >pm.(D*9/— /u^rfi^ 

30 8 orr-StETl 2R5fWiatLfc. 1 6 5 g 

[77) li2.2 9f->yyhVgT*!) 1 &SI10. 
9 5 5 g/cm 3 -Cfco/c */c N 
WFRIil 7 0-e&o7t, ifeio, ±IEJKy-v-(7>«flSSI 

*&m«~SfS3:g{C7rrfo 
[0 0 4 7] 
[«U 



(11) #Bfl¥5-3 3 

19 20 

m IS 







(B)ttB&£# 






ass 




ass 


mt> 


mm 






Cp«ZrMe t 


0.01 


[Pc]CB(C a F») 4 ] 


0.01 


i-Bu,Al 


0.2 


mm 


ZrBi4 


0. 03 


CPc]CB(C,F»)4] 


0. 03 


i-BuaAl 


0.6 




ZrBzi 


0. 02 


CPhNMe a H][B(C 8 P 5 )4] 


0. 03 


i-Bu a Al 


3.0 


H«EW4 


CpaZrClj 


0.006 


[PhNMe2H]CB(C s P s ) 4 ] 


0.01 


i-Bu s Al 


0.6 




Cp 2 ZrMe t 


0. 01 


CPc][B(C.F»),] 


0.01 


i-Bu s Al 


0.2 




Cp t ZrMe? 


0.01 


[Pc][B(C 8 P»)<] 


0.01 


i-BusAl 


0.2 




ZrBz* 


0.03 


[PhNHe2H][B(C 8 P 5 )4] 


0.03 


i-BuaAl 


0.6 




Ti.Ng.Cl 


0.01 






i-Bu 8 A] 


0.3 



[0048] 20 [0049] 

»2] im3] 
#2SE 





(a) S^XS 






















7-« 


a* 








(kg/CB s Q) 


(JDI) 


oo 


(#> 


(vtX) 




3 


7 




7 0 


4 5 


8 0 


mm 


3 


7 




9 0 


1 I 0 


5 0 


SSK0.3 


3 


7 




9 0 


1 1 0 


5 5 


mm 


3 


7 




9 0 


7 5 


6 0 




3 


7 




8 0 


3 0 


6 0 






























lt««3 


3 


3 




8 0 


2 0 


6 0 



(12) «fB1*P5 - 3 3 1 2 3 2 

21 22 
SS2S (ft*) 





(b) I^IS 








































(of) 




(#> 


(wlSO 






0. 1 


5 


2 4 


7 0 


2 0 


4 0 


(a)-(b) 




0. 2 


8 


2 4 


8 0 


9 5 


5 0 


(a)-(b) 




0. 2 


8 


2 4 


8 0 


7 0 


4 5 


(aMb) 




0. 1 


5 


2 4 


8 0 


4 5 


4 0 


(aMb) 




0. 1 


5 


2 4 


7 0 


1 5 


4 0 


(bMa) 




0. 1 


5 


1 6 


7 0 


1 5 


1 0 0 


(b) <D* 




0. 1 


8 


1 6 


8 0 


4 5 


1 0 0 


(b) 




0. 2 


3 


2 4 


7 0 


1 0 


4 0 


(aMb) 



[00 50] [005 1] 

»4] [*5] 
3B3£ 





•7 -ft 

Cb) 


C»] 
(ctf/g) 


(S/CCI*) 


FR 




1 3 8 


2. 3 1 


0. 9 5 5 


15 7 


£*I0J2 


5 7 


2. 5 3 


0. 9 5 4 


1 5 3 


3SKW3 


5 8 


2. 2 9 


0. 9 5 5 


I 4 6 




1 1 5 


2. 1 8 


0. 9 5 6 


1 7 6 


^*ik$l 5 


1 2 2 


2.56 


0. 9 5 4 


1 5 2 


atam 


6 0 


2.35 


0. 9 5 3 


3 3 




3 3 


1. 6 0 


0. 9 5 2 


3 7 




L 6 5 


2. 2 9 


0. 9 5 5 


1 7 0 



23 



(1 3) 

OKS) 



5-331232 



24 





ES CR 
(^B3> 


(wt%) 






1 8 0 


2. 5 


Ml? 


HJ60I2 


I 9 5 


2. 3 






L 4 0 


2. 3 




mrnvu 


1 2 0 


2. 6 






2 7 0 


2. 1 




tt&m i 


3 0 


2. 4 






4 5 


2. 1 






1 0 5 


5. 2 





[0052] SI) K0>4HR0>fMlitt % # * If *?j£#<D38£'>fc < . £Rb®£tt(£*3l1' £ JjDXttriJ A& 

7U-W-^S:Iv\ l 9 O'C/JBf^BrJES^Tf^ 20 ^m^<o9\m'^iXi^^^m^WmsWit:^§, 

[0053] «s»M*ttfc«vr*i 9 , wa^ffl^ 

SCR) i'^<. j&^H^^ltroWHifcSffiHIB #aK=J8v>e>*V5. 



